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per £ of income grows as incomes grow. This proposition is
supposed to be logically deducible from the law of diminishing
utility. That supposition is incorrect. All that the law of
diminishing utility asserts is that the last £1 of a £1000 income
carries less satisfaction than the last £1 of a £100 income
does. From this datum it cannot be inferred that, in order
to secure equal sacrifice — nor even, we may add, equal pro-
portionate sacrifice x — taxation must be progressive. In
order to prove that the principle of equal sacrifice necessarily
involves progression we should need to know that the last
£10 of a £1000 income carry less satisfaction than the last
£1 of a £100 income ; and this the law of diminishing utility
does not assert.
§ 13. Eemembering the condition set out in § 10, that all
members of our tax group are similar, in the sense that the
function connecting quantities of income and quantities of
satisfaction is the same for all, let us write x for quantity of
income, F(#) for the quantity of satisfaction derived by any
taxpayer from the use of a net income x, and $(%) for the
quantity of tax that is taken from a gross income x. Then,
provided that the amount of work done is not altered by the an-
nouncement effects of taxation, it is easy to see that an equal-
sacrifice income tax is constituted when ift is such that, for all
values of x, whatever the amount of the revenue required
may be, [F(s)-F{a?-^(a;)}]=4 (k being a constant). The
condition that the amount of work done shall not be altered
by the announcement effects of taxation is that the satis-
faction derived from increasing a gross income # by a small
increment is not altered by the imposition of the tax. With the
notation employed above this condition may be written
dF(x) _dF{x-$(x)}
dx   ~        dx
But the equation [F(#) -F{# -$(x)}] =& implies that this
condition is satisfied. In other words, it so happens that
the tax formula, which would constitute an equal sacrifice
income tax, provided that the amount of work that people
do is not modified by the announcement effects of taxation,
also ensures that the amount of work that they do shall in
fact not be modified.
§ 14. To  this   conclusion  an  important   objection  may,
1 Of. Edgeworth, Papers relating to Political Economy, vol. ii, p. 240.

